Background Cancer is diagnosed and managed by multidisciplinary teams (MDTs) in the UK and worldwide, these teams meet regularly in MDT meetings (MDMs) to discuss individual patient treatment options. Rising cancer incidence and increasing case complexity have increased pressure on MDMs. Streamlining discussions has been suggested as a way to enhance efficiency and to ensure high-quality discussion of complex cases. Methods Secondary analysis of quantitative and qualitative data from a national survey of 1220 MDT members regarding their views about streamlining MDM discussions. Results The majority of participants agreed that streamlining discussions may be beneficial although variable interpretations of 'streamlining' were apparent. Agreement levels varied significantly by tumour type and occupational group. The main reason for opposing streamlining were concerns about the possible impact on the quality and safety of patient care. Participants suggested a range of alternative approaches for improving efficiency in MDMs in addition to the use of treatment protocols and pre-MDT meetings. Conclusions This work complements previous analyses in supporting the development of tumour-specific guidance for streamlining MDM discussions considering a range of approaches. The information provided about the variation in opinions between MDT for different tumour types will inform the development of these guidelines. The evidence for variation in opinions between those in different occupational groups and the reasons underlying these opinions will facilitate their implementation. The impact of any changes in MDM practices on the quality and safety of patient care requires evaluation.
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Background
Multidisciplinary teams (MDTs), also described as multidisciplinary case/cancer conferences or tumour boards, are viewed as the 'gold standard' for the management of cancer patients in the UK. 1 They were introduced in the 1990s to improve the quality of cancer care and survival rates. These teams meet weekly in MDT meetings (MDMs) to discuss and agree on treatment recommendations for individual patients. They also have a governance role to ensure the quality and safety of care by overseeing and monitoring the impact of treatment decisions made by individual clinicians. 2 It is currently mandatory for all new or suspect cancer cases in the UK to be discussed at an MDM. The concept of MDT-driven care is also recognised internationally and embedded into healthcare systems around the world. 3 4 MDTs and MDMs are highly valued by MDT members, 5 recent systematic reviews have confirmed their positive impact on the decision-making process and treatment recommendations, although evidence for their impact on clinical outcomes is less strong. 6 7 However, there is a need to enhance the effectiveness and efficiency of MDMs. Although the introduction of MDTs in the UK has been associated with improvements in quality of care, cancer is still the leading cause of death, cancer survival rates are lower than those in comparable countries 8 and there is evidence for variation in effectiveness between MDTs. 1 9 Increases in the cancer incidence without a comparable increases in the healthcare workforce, coupled with a growing number of available treatment options, has increased both the number of patients discussed and the complexity of decision-making meaning that high-quality discussions of complex cases are essential. 5 The need to identify methods to improve the effectiveness and efficiency of MDTs (and MDMs) is not restricted to the UK, similar issues have been identified and are being investigated in other countries. [10] [11] [12] [13] It has been suggested that selective review of cases and streamlining discussions to prioritise more complex cases could improve Open access the effectiveness and efficiency of MDMs. 1 3 14 Observational studies suggest that the average length of patient discussions is between 2 and 3 min. 5 15 Time pressure and excessive case-loads have consistently been identified as impacting on the quality of decision-making in MDMs. 5 14 16 Initial analyses of the data collected in a recent survey of MDT members commissioned by the Cancer Research UK (CRUK) suggested support from MDT members for streamlining discussions. Variation in the level of agreement between MDTs for different tumour types was identified but no systematic, statistical analysis of the data was reported. 5 This paper aims to obtain a more comprehensive understanding of MDT members' opinions about streamlining, including variation in views by tumour type and occupational group, and the underlying reasons for these opinions. The results of these analyses will inform ongoing discussions about whether streamlining discussions in MDM for different tumour types could contribute to enhancing the effectiveness of MDM for different tumour types, and if so, which approaches could be used.
MaTerials and MeThods
The 2017 cruk survey In 2017, CRUK commissioned two surveys of MDT members. 5 The first aimed to identify key issues facing MDTs, and the second was designed to gain consensus and obtain input to emerging recommendations about how to enhance the effectiveness of MDMs.
This study uses data from the second survey that obtained participants' opinions regarding their support for a range of recommendations, including the streamlining of discussions in MDMs. The survey collected background information (professional group, role within the MDT, and region of the country). Information was also obtained about the tumour type discussed (if respondents attended multiple MDMs, they were asked to provide opinions about one) and the 'type' of MDT based on the geographical area served (local, regional/ specialist, or super-regional). Patients were not involved in this secondary analysis.
Respondents were then asked to indicate their level of agreement with a series of statements using five-point Likert scales (from 1=strongly disagree to 5=strongly agree), and were able to add free-text comments. Questions were included about a range of possible recommendations for improving the effectiveness of MDM, including attendance requirements, streamlining discussions, the availability of patient information and non-case discussion benefits. This paper is focused on analysis of the 12 Likert statements regarding streamlining of discussions (table 1) , and three free-text questions asking for 'further comments on streamlining MDT discussions'.
Streamlining was initially defined in the survey as developing processes so that 'specialist time is focused on those cancer cases that don't follow well-established clinical pathways, with other patients being discussed more briefly'. However, the majority of the Likert statements focused on approaches in which 'some patients would be discussed at the meeting, and others would receive treatment recommendations from a different forum'. The statements suggested that patients not discussed at the full MDT could either be discussed in a smaller team, or that some patients could be placed on protocolised treatment pathways without discussion at the MDM. It was proposed that a smaller pre-MDM, attended by selected members of the full MDM, could 'act to make recommendations for patients deemed straightforward', which would 'allow more complex patients to benefit from a longer discussion'.
The survey was disseminated to MDT members in the UK with the assistance of various professional bodies and completed online between March and May 2017. Further information about the survey content and methods has been published previously.
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Participants
The survey was completed by 1269 MDT members. A total of 49 respondents were excluded from the analysis; 2 were not from the UK, 35 were members of MDT for tumour types for which less than 15 responses were obtained and the remaining 12 did not complete all of the background information (table 2) .
data cleaning
Frequencies and cross-tabulations were examined to explore and ensure the validity of the data and some variables were re-coded. The participant's role within the MDT was combined with their professional group to create occupational groups, and locations were re-coded into National Health Service (NHS) regions (table 2). The agreement indicated by Likert statements was grouped to indicate whether respondents agreed, disagreed or had no opinion about each statement.
Quantitative analysis
The percentage of respondents who agreed, disagreed or had no opinion about each of the 12 statements relating to streamlining was examined. Evidence for variation in agreement between MDT for different tumour types, different 'types' of MDT and between members of different occupational groups was investigated using the non-parametric Kruskal-Wallis test on the data including the original five categories of agreement. Where significant differences between groups were identified using a critical p value of 0.001 to allow for multiple testing; the level of agreement in different groups was examined graphically. All analyses were performed using SPSS V.24.0 17 .
Qualitative analysis
The analysis of responses to the free-text questions commenced with an inductive process of reading and identifying common themes. Three team members (MZ, CT and LH) familiarised themselves with the data and independently proposed data-driven coding frameworks to identify participants views about the usefulness of, and approaches for, streamlining MDM discussions. These were discussed and a final coding framework agreed. Data were then coded against this framework by one of the researchers (MZ) and direct quotations were extracted to illustrate each of the themes.
resulTs characteristics of participants
Responses from 1220 MDT members were included in the analysis, including members of MDTs for all the major tumour sites, from local and regional MDTs, and from a range of professional groups throughout the UK (table 2) . Of these, 349 (28.6%) provided answers in response to at least one of the free-text questions about streamlining. Those providing free-text comments were a representative sample of those from different occupational groups and MDTs for different tumours and different 'types' (table 2) , and of those who agreed or disagreed with the quantitative statements about streamlining.
support for streamlining
Although the majority of participants (69.3%) agreed that streamlining discussions could allow more straightforward cases to be progressed more quickly, and over half (58.9%) thought that some form of streamlining would be beneficial for their MDT, 25% did not think that streamlining would benefit their MDT (table 1) . Most of the comments providing reasons for supporting or opposing streamlining were about the impact of not discussing all patients on the quality and safety of their care. Many participants who were opposed to streamlining felt that it was important that all patients were treated equally and had an opportunity for their case to be discussed at the MDM. In contrast, the most common reason given by those who supported streamlining was that straightforward cases did not require discussion.
Others supported streamlining as a way of reducing the time that clinicians spent in MDMs (table 3) . There were significant differences in levels of agreement with streamlining between members of MDTs for different tumour types. Agreement levels were consistently higher in MDTs for skin and urology patients and lower in colorectal, head and neck, children and young people, and cancers of unknown primary MDT (figure 1). This variation was supported by the free-text comments, no members of MDTs for tumour types that had the lowest levels of agreement with streamlining (unknown primary, head and neck, and children and young people) suggested that straightforward cases did not need to be discussed. All of the comments suggesting that cases in their MDT were too complex to allow streamlining were from members of MDTs in which there was a low level of agreement with streamlining, the majority were from members of MDTs for head and neck tumours or cancers of unknown primary. Levels of agreement with streamlining were also higher in doctors, particularly oncologists, radiologists and pathologists, and lower in coordinators, nurses and allied health professionals (figure 1). There was a very little variation in opinions about streamlining between members of MDTs at the regional and local levels (table 1) .
streamlining approaches
There was less agreement with the specific approaches proposed in the survey than with the idea that streamlining may be beneficial (table 1) . Participants' comments about the benefits and problems associated with the proposed approaches for streamlining were again predominantly focused on the quality and safety of care and clinicians time commitments. It was suggested that protocols may prevent individualised treatment, and that introducing additional meetings would increase the complexity of MDM processes and could lead to errors. Participants were also concerned about whether clinicians would have sufficient time available to attend additional meetings. A small number of participants suggested that discussions to decide which patients to streamline could be 'virtual, done by e-mail' to reduce the time spent in meetings. There was little support (30.9%) for the idea that clinicians should be able to make treatment recommendations for newly diagnosed patients without referring to the MDT (table 1), the safety implications of allowing clinicians to make treatment decisions without MDT approval was highlighted (table 3) .
Levels of agreement with these proposed approaches varied considerably between MDTs for different tumour types; for example, agreement with the use of protocolised treatment pathways ranged from 5.3% of members of MDTs for cancers of unknown primary to 72.3% of members of MDT for skin ( figure 1) .
Almost all participants, in MDT for all tumour types, agreed that patients placed on a protocolised pathway should be audited by the MDT. Most participants supported the development of protocols at the local or network level, only 9.7% of participants agreed that protocols should be developed at national level without also agreeing with development at the local or network level based on recommendations made at national level (table 1) .
In addition to comments about the approaches for streamlining proposed in the survey, participants suggested a range of alternative approaches to improve the effectiveness of MDMs (table 4) .
The most common alternative suggestion for focussing discussions on more complex cases was prioritisation of such cases within the agenda, so that less time is spent discussing the more straightforward cases.
Other methods for improving the effectiveness of MDMs those did not focus discussion on complex cases were (i) grouping of cases so that different professionals attended only the sections of the MDM for which their input is required and (ii) having a separate MDM for different types of cases. Finally, a few participants suggested that other methods of improving the effectiveness of meetings were more important than streamlining. These included changing attendance rules to provide specialty cover rather than having individual attendance requirements, ensuring that participants had sufficient time to prepare so that all the required patient information was available prior to meetings, and improving chairing so that there is more effective management of discussions.
Importantly, the analysis of free-text comments also highlighted the lack of clarity among respondents about what 'streamlining' meant and how the proposed approaches might achieve this. Several participants suggested that they were already streamlining discussions by grouping cases according to the professionals required for saving clinicians' time (table 4) . However, this approach is not in line with the definition of streamlining, which aims to focus discussions on complex cases. In addition, several participants questioned what was meant by a pre-MDT, discussion This comprehensive analysis of opinions about streamlining will inform ongoing discussions about how to improve the effectiveness of MDM. It confirmed that while MDT members generally supported streamlining MDM discussions, this may not be appropriate for all MDMs, and suggested that streamlining could be achieved using approaches other than those proposed in the survey. The systematic analysis of free-text responses provides a deeper insight into the acceptability and feasibility of the proposed strategies, which could facilitate their implementation.
support for streamlining
The impact of streamlining MDM discussions on the quality and safety of patient care was the main factor Open access influencing opinions about whether streamlining would be beneficial. Many participants opposed streamlining because they were concerned about the potential impact of not discussing all patients on the quality and safety of their care, particularly if treatment decisions were made by individual clinicians without referral to the MDT, which was the main reason for the introduction of MDTs in the 1990s. On the other hand, some participants suggested that many cases did not benefit from MDM discussions and indeed waiting for MDM discussions may even delay treatment for some patients and also that discussing all cases at MDM meant that there was insufficient time allocated for the discussion of more complex cases. This perception that the quality of decisions may be limited by the time available is in line with previous findings, those suggested that treatment decisions were less likely towards the end of MDMs 5 18 prompting calls for prioritisation of complex cases in urology MDM. 3 Although focussing on complex cases may be a good idea in theory several participants felt that it was not possible to identify straightforward cases prior to discussion at the MDM.
Our analyses confirmed that variation in case complexity between MDT for different tumour types may be related to the level of agreement with streamlining. Members of MDTs for tumour types in which there was lower levels of agreement with streamlining were more likely to say that cases in their MDT were too complex to allow streamlining of discussions. However, this relationship between complexity and support for streamlining was not apparent in the analysis by 'type' of MDT, where agreement with streamlining was no stronger in the local MDT than in regional ones, where more complex cases are discussed.
The time taken by MDMs was another factor influencing opinions about the usefulness of streamlining, the need to save clinician time was an important factor driving support for streamlining. The variation in time spent in MDMs by different professionals may account for the variation in the level of support for streamlining between those in different occupational groups.
Oncologists, radiologists and pathologists are more likely to attend multiple MDMs, and also to spend more time preparing for MDM. 19 20 This may at least partially explain why they were more likely to agree with streamlining to reduce the number of cases discussed. Coordinators, nurses and allied health professionals were less supportive of streamlining, which may reflect their focus on facilitating a holistic approach to decision-making. 16 Alternatively, it may be that they have a more risk-averse outlook leading to less support to remove some patients from MDM discussion. 21 These differences between occupational groups-whatever their reason-supports previous recommendations that the differing perspectives of various MDT participants should be considered when implementing initiatives to improve MDTs. 19 22 23 Although many participants suggested that streamlining discussions could reduce the time spent in MDMs, some suggested that introducing pre-MDT meetings could actually increase the time that clinicians spent in meetings, highlighting the need for alternative approaches to be considered.
There are clearly differing views about how streamlining MDM discussions might impact on the quality and safety of patient care and the ability of MDT to fulfil its governance role and variation between MDT for different tumour types. Although streamlining MDM discussion could contribute to saving clinician time and enhancing discussion quality in some MDM, further discussion and clarification about how the governance role of MDT should be maintained following the introduction of streamlining would be required. These discussions should include a consideration of how those making decisions about patient treatment will be kept updated about developments, such as personalised medicine and targeted cancer therapy.
streamlining approaches
Concerns about patient safety may have prompted alternative suggestions for improving the efficiency of MDM without excluding cases from MDM discussions. Some participants suggested that they were streamlining Open access discussions by 'triaging' cases before MDM meetings so that complex cases were prioritised for more in-depth discussion. This suggestion is consistent with the broad definition of streamlining used in the survey, which specifies that 'specialist time is focused on those cancer cases that don't follow well-established clinical pathways with other patients being discussed more briefly', 1 but not with the proposal to use protocolised pathways and exclude some patients from MDM discussions.
Participant's descriptions of other approaches to improve the efficiency of meetings without focussing discussion on complex cases, by grouping cases according to the professionals required for discussions or having separate MDM, highlighted the confusion about what is meant by streamlining, and the need for caution in interpreting data on the level of support for streamlining. Previous studies have found support for grouping and prioritisation of cases but there was little support for separating MDT by subcategory of tumour in urology MDT. 3 24 25 Other efficiency improving suggestions included enhancing the preparation for meetings, which could be achieved by review of pathology and radiology results and the use of standardised data sets for diagnostic information; reviewing attendance rules and ensuring effective chairing. These are in line with the recommendations from previous investigations, which also suggested that patients should be more involved in decision-making. 14 26 
evaluation of changes in MdM practices
The need to obtain evidence about the impact of innovations in MDM practices on the quality and safety of care has been highlighted previously 27 and was supported by survey participants. Such evidence would contribute significantly to resolving the issue of whether discussing the treatment plans for all patients is essential to ensure effective care. 28 29 This would allow decisions about MDM practices to be made on the basis of equality of outcomes rather than equality of treatment. Assessing the effectiveness of MDTs is complicated by regulatory and ethical considerations, 24 30 so evidence about the impact of MDTs on clinical outcomes and the cost-effectiveness of MDT care is unclear. 6 7 31 Much of the evidence for the effectiveness of MDT is based on the assessment of the quality of decision-making and the development and implementation of treatment plans. 3 15 22 32 Studies to evaluate the impact of improvements on the patient outcomes could also be considered. Given the complex nature of MDT processes, the likely variation required by tumour type as well as organisational context factors, a realist evaluation may be appropriate to identify how MDMs work, for which patients and in which contexts. 33 This could allow identification of the mechanisms by which MDMs confer benefit to patients and staff, taking account of the contextual factors. 30 In the meantime tools, such as MDT-FIT (MDT-Feedback for Improving Teamworking), 34 35 can be used to empower MDT to assess and improve their functioning.
strengths and limitations
This analysis has made a significant contribution to understanding the concerns underlying MDT members' objections to streamlining MDM discussions. It has highlighted the extent of variation in opinions between MDT for different tumour types. The main strength of this study was that it made use of data from a large population, which provided a good representation of MDT members from different professional groups throughout the UK and those in MDTs for all of the most common tumour types. Another strength was the mixed methods approach taken to the analysis-integrating quantitative and qualitative data to obtain a deeper understanding of the underlying reasons for the variation in opinions about streamlining.
Limitations of this study include the possibility of non-response bias as participation in the survey was voluntary so those who completed it may hold different views from those who did not. There were also methodological limitations related to the design of the questionnaire. Specifically, an important finding from the analysis of the free-text responses was that participants interpreted 'streamlining' in different ways, and therefore, analysis of responses regarding the extent of overall support for streamlining should be interpreted with caution. In addition, although the questionnaire suggested that pre-MDT meetings would allow the selection of patients for discussion at the full MDT meeting, the free-text comments suggested that this was not clear to all respondents. Furthermore, analysis of the responses to Likert questions regarding support for particular approaches to streamlining was complicated by the design of these statements. Several statements combined more than one strategy (eg, use of protocols with no discussion at MDMs for some patients). This makes it hard to assess the level of support for each strategy in isolation. In addition, no statements were included to ascertain the level of support for some of the other approaches for streamlining suggested by participants. Finally, there were only small numbers of respondents from MDTs for some tumour types, so further investigation of the opinions of members of MDT for less frequent tumour types may be required.
conclusions
This study has extended and complemented the previous analyses of these data. 5 We confirmed that while there is broad support for approaches that enable MDM discussions to focus on more complex cases, this may not be appropriate for all MDTs; there was also a lack of consensus about the methods by which streamlining could be achieved. Participants were particularly concerned about some patients being excluded from full MDM discussion, which could compromise the quality and safety of patient care.
Our analyses agree with the conclusion from the previous analysis of these data that tumour type-specific guidance for the use of protocols should be developed to Open access facilitate streamlining discussions. 5 This will contribute to ongoing discussions about the development of this guidance. It was suggested that study participants were keen that this guidance should be developed at the local level and that it should consider the perspectives of members of MDT for different tumour types and those in different professions. It is also important that the meaning of streamlining and the various approaches that could be used to achieve are clarified and considered in developing this guidance. Finally, this work highlighted the need for the identification and implementation of appropriate evaluation methods and outcomes measures to ensure that decisions about the approaches used are based on the impact on the quality and safety of patient care. In the meantime, the use of tools, such as MDT-FIT, could facilitate individual MDTs to reach an agreement about appropriate solutions without compromising the quality and safety of patient care. 34 Contributors LH planned the analysis, led the quantitative analysis and drafted the manuscript; MZ led the qualitative analysis; RW and EP carried out initial data analysis and interpretation; CT and JG provided guidance on the objectives and interpretation; and all the authors reviewed the manuscript and approved the final version.
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